A day rarely passes without news of .l"l.another layoff, labor strike, corporate takeover, bankruptcy, or plant closing. As a precaution, many companies are putting themselves under a magnifying glass. Scrutinizing every function, eliminating some jobs, consolidating others, and reorganizing entire departments as cost control is becoming the norm in corporate America (Fortune, May 25, 1987, pp 26-32) .
Although various economic forces have necessitated today'scost controls, rising health care costs have hit employers particularly hard, as they currently pick up more than one fourth of the nation's total health care bill. The fastest growing corporate health care expense is employee health insurance premiums.
As corporate America begins to understand the factors influencing insurance premiums, more companies will develop strategies regarding how and where health care dollars are spent (Dover, 1988) .
For maximal cost control impact, employers need to institute five strategies: provide worksite health promotion programs; influence consumer demand for health care; create cost effective health care benefits; use efficient health care services; and monitor health care utilization and costs (Reinhardt, 1985; Chenoweth, 1988) .
A number of companies (Quaker Oats, PepsiCo, Tenneco, and Zenith, Nurses can facilitate risk reduction changes in a "high risk" population by effectively screening, educating, and monitoring employees with specific needs.
among others) have implemented several of these strategies with favorable results. For example, Quaker Oats' Health Incentive Plan consists of employee health promotion programs, benefits incentives, and consumer education programs. The plan has helped to control the company's annual health care cost increases to one third the percentage before its inception in 1983 (R. Renzkover, personal communication, 1988) .
BACKGROUND
Recently the investigator met with the corporate nursing coordinator of a Fortune 500 industrial company headquartered in the midwest. The meeting centered around the firm's health care costs, which had risen 19% in the past year and nearly 100% in the past 5 years. (Several months earlier, corporate benefits managers and medical directors had openly expressed concern about these costs during several meetings with the nursing coordinator). The coordinator asked the investigator to meet with the occupational health nurses at one of the company's paper products plants located in eastern North Carolina to study the health care cost situation in greater detail.
The North Carolina plant employs nearly 500 people and was chosen because of the detailed specificity of employees' health records, availability of the plant's health care cost data, and close proximity to the investigator who frequently consulted with the nurses.
Early in their meeting, the investigator and nurses reviewed the plant's health care cost summary and noticed that circulatory-coronary types of claims were the most common. Based on their on-site experience, they felt that most of these claims were incurred by "high risk" employees-those who smoked, had hypertension, hypercholesterolemia, and/or were obese.
For the past year, the nurses had conducted various health promotion strategies at the worksite, including specific interventions (smoking cessation, weight control, and nutrition counseling, for example) especially for high risk employees. Naturally, they wanted to know if their yearlong efforts had any impact on these risks and corporate health care costs associated with circulatory-coronary claims. This was a plausible concern considering that high risk employees generally use more corporate health care dollars than those with lower risks (Milliman, 1987) .
METHOD AND INSTRUMENTS
Twenty employees were identified as "high risk" from the Coronary Risk Report. Corporate health care cost data were reviewed from the Health Care Cost Summary.
The Coronary Risk Report (CRR) is a company generated health risk profile. Employees with one or more of these risk factors-high blood pressure, high serum cholesterol, high serum triglycerides, an abnormal resting EKG, cigarette smoking, and obesity-are identified as high risk for coronary disease.
The Health Care Cost Summary (HCCS) is an itemized cost breakdown of various types of claims paid (pregnancy, circulatory, mental, musculoskeletal, etc.), The occupational health nurses compile this summary from the health care claims report provided every 3 months by the health insurance claims administrator.
PROCEDURES
Steps in performing an economic analysis are described. Refer to Table  1 for illustrations of each step.
Background Data
The first step in performing the economic analysis was to acquire background data on the 20 employees, 19 men and 1 woman, with an average age of 42.45 years. All were listed on both the 1986-87 CRR and 1987-88 CRR because of their elevated risk of developing coronary heart disease.
Risk Level Classification and Intervention
A risk level classification, using the 1986-87CRR data, was performed for each predisposing factor prior to the nurses' health promotion interventions. Since the group consisted mostly of white men in their early 40s, the age/sex/race grouping repre- senting "white male, 40 to 44 years of age" was used to compare each subject's predisposing factors.
The following risk classification code was used: 1.0 = average risk;
<1.0 = below average risk; >1.0 = above average risk (Hall, 1979) . For example, the average 40-to 44-yearold American white man has a blood pressure of 135/90.Thus, his risk factor for this particular predisposing factor is 1.0; yet, if he reduced his blood pressure to 120/80, his risk factor would be 0.7, or less than average. Cigarette smoking appeared to be the group's major risk factor, followed by body weight. Two risk factors (high serum triglycerides and abnormal resting EKG) were not analyzed in this study, because their actual economic impact on corporate health care costs has yet to be determined. Therefore, four risk factors (high blood pressure, high serum cholesterol, cigarette smoking, and obesity) were compared for each subject (Table 1) .
The intervention began early in the 1986 to 1987 fiscal year (baseline year). Initially an occupational health nurse met with each subject to discuss the person's health history and current risk factors and to provide personal health improvement recommendations. Each subject then met with a nurse at regular intervals throughout the year for health screening, one-on-one education, and follow up.
At the conclusion of the 1 year intervention, new risk factor weights were assigned for each predisposing factor, based on the 1987-88 CRR data. These weights were then compared to original risk factor weights to determine any differences.
The intervention appeared to have some positive impact on employees' smoking habits and a lesser impact on their body weights. Unfortunately, their blood cholesterol levels increased 34% compared to preintervention levels.
Health Care Costs
To determine the approximate cost of hypertension and cigarette smoking within the workforce, cost estimates were based on the average costs reported at various worksites throughout the United States (Ruchlin, 1980) . For example, most of the cost (77%) associated with treating high blood pressure is tied to salaries for clinical and administrative personnel, and the cost of anti-hypertensive drugs (Ruchlin, 1980) . Personnel salaries and the cost of pharmaceu tical drugs increase approximately 5% and 10% per year, respectively (U.S. Department of Labor, 1988) .
Since the majority of worksite hypertension treatment costs reviewed in the literature are listed in 1978 dollars, it was necessary to adjust this amount to 1988 dollars. Thus, the 1978cost per hypertension treatment ($197.44) based on the average age of employees in this study) each employee is expected to remain on the job (Oster, 1984) . Indirect costs reflect the value oflost resources (lost productivity, for example) resulting from smoking-induced illness and disease. Unfortunately, worksite based research on the actual cost of hypercholesterolemia and obesity is scarce. Consequently, cost estimates used in this study are "softer" than costs relevant to hypertension and smoking. In any event, estimated health care costs for hypercholesterolemia and obesity were determined by using the company's circulatory claims costs ($81,800.00), listed on the HCCS, as a baseline. Circulatory claims, in particular, serve as a good reference in studies of this type, since they are usually the most prevalent and expensive health care claims, and they may be responsive to health promotion and disease prevention strategies (Bernacki, 1986 ).
Since at least seven known factors predispose for coronary heart disease, it was necessary, due to the lack of specific cost data on hypercholesterolemia and obesity, to assign an equal contributing weight (one seventh) to each predisposing factor. Thus, circulatory claims costs ($81,800) were divided by the number of predisposing factors (7) and divided by the average percentage of workers in the United States who have hypercholesterolemia (15%) and obesity (about 25%) (Woodall, 1987; Bernacki, 1986) .
Direct and Indirect Benefits
To determine the direct benefit of the health promotion intervention, percentage changes for each predisposing factor were calculated, resulting in a credit ($406.84) . However, this credit only applies to direct health care cost savings and does not reflect probable indirect benefits such as fewer absences, better morale and productivity, and other dividends which frequently accompany direct benefits (Huset, 1987) .
Although the level of indirect benefits varies from company to company, a conservative multiple of 2. 4 (Huser, 1987) was used in this particular study to determine an approximate overall benefit ($976.41).
PRESENT VALUE AND BENEFIT-COST
In addition to determining direct and indirect benefits, a present value adjustment (PVA) ( Table 2 ) was used to determine the present and future value of net benefits and costs (Murphy, 1987) . The main function of a PYA is to determine the present and future worth of today's benefits and costs over a specific period of time (Stiglitz, 1988) . The actual monetary value of dollars tied to benefits differs over time than that of dollars tied to costs. Thus, it is important to discount each of these values according to how the economy affects them. These values are subjected to specific discount rates which resemble interest rates except in that they are used to depreciate benefits and costs over a period of time.
A discount rate of 10%was used to depreciate the future value of monetary benefits (health care cost savings). A rate of 10% is a standard discount rate and also reflects the average rate of corporate health care cost percentage increases during the 1980s (U. Reinhardt, personal communication, 1987) .
On the cost side, dollars invested to fund health promotion efforts are weighed less heavily than future benefits for two reasons. Due to inflation, a dollarcan purchase more health promotion goods and services in 1989 than it can in 1990. Also, economists 
depreciate the value of cost dollars at a lower discount rate than benefit dollars, because health promotion program costs could be deposited today and accrue higher dividends than benefit dollars which could not be deposited until later. Thus, cost dollars would be invested longer and presumably yield a larger return. In general, discount rates range from 5% to 10%. A median discount rate of 7.5% was used to devalue costs.
To estimate the approximate cost of the health promotion interventions, the average salary for the occupational health nurses, $22,500 was used, excluding fringe benefits and payroll taxes (approximately 25% of the gross salary). This figure was multiplied by the estimated time spent screening, educating, and monitoring high risk employees during the nurses' work week, which averaged 50 hours at this particular plant (D. Jones, personal communication, 1988) .
RESULTS
Overall, the nurses' interventions produced mixed results on specific risk factors among the 20 subjects: smoking levels dropped; blood pressure and body weight readings were virtually unchanged; yet, serum cholesterol levels increased.
Interestingly, the decline in ciga- For a FREE catalog call 1-800-533-9355
In Oregon call (503) 656-7446 DISCUSSION The preliminary findings of th is ongoing stud y indicate that nurses can facilitate risk reduction changes in a " high risk" population by effectively screeni ng, ed ucati ng , and monitoring employees with specific needs. Moreover, it is important to mention that reducing the incidence of one expensive risk factor (smoking, in particular) was enough to produce potential health care cost savings for the company. Of course, the true longitudinal impact of these interventions will be determined only after follow-up studies are conducted.
health promotion efforts were discontinued or failed to sustain the present impact.
CHALLENGE
Since top level managers are placing greater emphasis on the economic benefits and costs of health promotion programs, it is important to use valid and reliable frameworks to accurately evaluate worksite interventions. Unfortunately, standardized frameworks of this sort are scarce. Thus, many occupational health professionals are challenged to develop evaluation frameworks tailored to their respective workforces and health care cost status. In doing so, they may wish to consider evaluations which include: 1990, and 20% in 1991. Note that the return on investment ratio graduall y decreases with time, since benefits dollars (discounted at 10%) depreciate faster than cost dollars (discounted at 7.5%). Thus, the current return on investment would be totally negated within a decade if (PWP) is a comprehensive wellness assessment program, leading to personal health enhancement, increased productivity, and the prevention of major health problems.
Health Promotion
Software rene smoking-perhaps the most expensive predisposing factor-offset the rise in cholesterol levels and, thus, contributed to a favorable costsavings credit. Consequently, the net benefit-cost ratio, adjusted for the next 3 years, indicated a return on investme nt of 26% in 1989. 23% in
Those interested in Health Promotion should know that Wellsource lll has developed more than 40 computerized health appraisal programs and over 100 other health/fitness resources. Wellsource lll services include health promotion software, consultation, custom programming, processing wellness reports, educational supplies, and customized printing.
In addition to health promotion as well as benefits education, influencing the demand for health care, creating cost efficient services, and informing employees on how, when, and why to use cost efficient health care services, are the foundations for successful health care cost management.
easily be explained to decision makers.
• Technical support: existing in-house spreadsheet programs should be reviewed to determine if they have data analysis capabilities.
• Time: adequate time should be allotted to properly plan, implement, analyze, and report findings to management. As cost control and accountability issues intensify, it is likely that more occupational health nurses will be evaluated to some degree on how well they facilitate employees' riskreduction actions and control corporate health care costs. Despite the fact that these costs are driven by inflation and other economic forces, some nurses are being "judged" on their companies' health care cost control performance. This is a tenuous endeavor, at best, considering the volatility of these costs and their response to everchanging economic factors. Nevertheless, some nurses feel that their job security is dictated by such arbitrary measures. Others should prepare for this possibility by monitoring and documenting their impact on employees' health and corporate health care costs where possible. Instruments such as the CRR and HCCS serve as good baselines for such monitoring and may be suitable tools for many health professionals to consider at their worksites.
